Observational, hypothesis-driven and genomics research strategies for analyzing inherited differences in responses to infectious diseases.
The first phase of research on genetic factors influencing susceptibility to infectious diseases was observational and descriptive. It began with the identification of children and adults with selective and non-selective immunodeficiencies. The types of infections to which these patients are susceptible provided evidence for the roles of T-cells, B-cells, leukocytes, and complement in controlling infectious diseases. Later the biochemical bases for these deficiencies were characterized. For example, an abnormal tyrosine kinase is associated with X-linked agammaglobulinemia, and lack of adenosine deaminase results in severe combined immunodeficiency. The second strategy for analyzing inherited resistance to disease was hypothesis-driven. Observations on the distribution of the sickle-cell gene suggested that heterozygotes might be resistant to P. falciparum malaria. That proposal has been confirmed repeatedly. Persons heterozygous for other hemoglobin mutations and those with glucose-6-phosphate dehydrogenase deficiency also have some degree of resistance to malaria. The third, modern phase of research on susceptibility to infectious diseases is genomic. This powerful approach facilitated characterization of the mutations responsible for most of the above-mentioned defects. Moreover, genomics strategies make analyses of susceptibility to infections possible even when these are under multifactorial genetic control, as exemplified by malaria. This is likely to be true for most infectious diseases, so the genomic approach is an important way forward.